immunotherapy using pollen extracts derived from one or several different Pooideae species. While for several species the most important allergens (group 1 and group 5) have been identified, other allergens have either not been identified or sequence data are still missing. We have used mass spectrometry (MS) together with genetic and immunological methods to identify allergens in various grass pollen extracts. Methods: Pollen extracts of 6 different grass species (Phleum pratense, Holcus lanatus, Lolium perenne, Dactylus glomerata, Festuca pratensis, Poa pratensis) and a mixture thereof were analyzed. For identification of allergens by MS, extracts were subjected to enzymatic digestion. Resulting peptides were separated by liquid chromatography and analyzed by tandem mass spectrometry. Protein identification was performed by searching both the NCBIPlant release and an individually designed database. The presence of individual allergens was confirmed with allergenspecific monoclonal antibodies. Unknown sequences were determined following cDNA synthesis from pollen RNA and allergen sequence amplification by PCR. Results: Fes p 1 and Fes p 5 were identified by the PCR approach. MS analysis of pollen extracts from the 6 individual species resulted in detection of all known allergens including the newly identified Fes p 1 and Fes p 5. Based on the homology of allergens from different grass species, previously unknown sequences of representatives of groups 2, 3, 4, 7, 11, 12 and 13 were detected by MS in investigated extracts with high sequence coverage. Group 6 allergens could not be identified in some of the analyzed extracts. These findings are supported by immunological analyses and thus demonstrate the specificity of the applied method. Members of all allergen groups were identified in an extract mix prepared from pollen of all 6 grass species studied. Conclusions: The most important grass allergens (group 1 and group 5) were detected in all extracts. In addition all other known allergens of the assayed species and homologues thereof could also be identified, thus demonstrating the quality of the tested extracts.
Gene Expression Pattern of Arabidopsis EXPB1, a Nonallergenic Homologue of Grass Group 1 Pollen Allergens
Prem Bhalla, PhD, Ruby Tiwari, PhD, and Mohan Singh, PhD. Agriculture and Food Systems, The University of Melbourne, Parkville, Australia. Background: Grass pollen allergy is one of the most common allergies worldwide. Group I allergens constitute the major allergenic component of grass pollen with more than 85% of grass pollen allergic patients showing IgE reactivity. These are highly immunologically cross-reactive glycoproteins specifically expressed in pollen of all grasses. Alignments of the amino-acid sequences of grass group I allergens derived from diverse grass species reveal up to 95% homology. It is therefore likely that these molecules share a similar biological function. Methods: RT-PCR analysis, In situ hybridisation, Promoter-GFP construct design, plant transformation and analysis of transgenic plants. Results: Sequence comparison has identified a homologue (b-expansin clone At2g20750 or EXPB1) in Arabidopsis of the Cyn d 1 gene. The EXPB1 protein is 42% similar to the Cyn d 1 protein. This gene represents a member of a small multigene family in Arabidopsis. RT-PCR analysis showed expression only in floral not vegetative tissues. In situ hybridisation using 150 bp region of the 3 9 UTR of the Arabidopsis gene as probe showed specific expression in mature Arabidopsis pollen. We further cloned the promoter region for the Arabidopsis EXPB1 and prepared and GFP fusion constructs. These constructs were then introduced in to Arabidopsis plants by floral dip method. GFP-promoter fusions showed high level of expression in tri-cellular pollen. Conclusions: Our study provides evidence that EXPB1, a non-allergenic homologue of grass group 1 pollen allergens, gene is expressed in mature pollen. Takanobashi Central Hospital, Hiroshima, Japan. Background: Allergen-specific immunotherapy (SIT) is the only promising treatment of allergy. However, current SIT has limitations such as a need for long-term medication and a risk of systemic anaphylaxis. Those issues are raised mainly because current SIT procedure is carried out using crude allergen extract, which may also induce a harmful neo-sensitization. Use of defined recombinant allergens would be a preferable alternative for the next generation SIT vaccine as well as for the development of component-resolved diagnosis (CRD), which enables to prescribe a patient-tailored vaccine. Objective of this study is to construct a production system of recombinant house dust mite (Dermatophagoides farinae) allergens, and to test their usefulness for molecular diagnosis. Methods: Thus far, the WHO/IUIS allergen nomenclature subcommittee has approved 24 Dermatophagoides allergens. Among them, we sought to express 20 groups of D. farinae allergens (Der f 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 13, 14, 15, 16, 17, 18, 20, 21, and 22) using the Escherichia coli cold shock expression system. We also tried to express additional new antigens [Mag133 (a highly-conserved UK114/YER057c/YjgF family member), DFA22 (a new group 2 family member), and DFA67 (peroxiredoxin)] that we originally identified as major allergens with high IgE-binding frequencies. IgE-binding ability of those recombinant allergens was assessed by western blot analysis. We also tested whether these allergens were applicable for the development of CRD. Results: We confirmed successful expression of above D. farinae allergen molecules as soluble recombinant proteins. Western blot analysis revealed that these recombinant allergens retained IgE-binding capacity. We also found that house dust mite-allergic patients showed differential IgE-binding signatures against them, suggesting that our recombinant allergens are useful to determine sensitized allergen molecules in individual patients. Conclusions: Here we carried out the comprehensive expression of recombinant D. farinae major allergens. The recombinant allergen repertoire offers an essential platform for the future molecular diagnostics of dust mite allergy. Background: Representatives of the family Chironomidae (non-biting midges; order Diptera) are found worldwide. Freeze-dried chironomid larvae, predominantly of the species Chironomus thummi thummi are frequently used as fish food and are an allergen source for fish keepers and persons employed in the manufacture of fish food. At present, 9 allergens of C. thummi thummi have been assigned an official designation by the WHO/IUIS allergen nomenclature sub-committee: Chi t 1 to 9. All of them are hemoglobins with
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